The plasmid was transformed into the Bacterial strain BL21(DE3) pLysS (Stratagene, La Jolla, CA, USA) for high protein expression. Cultures were grown overnight in medium containing 100ug/mL ampicillin to a 0.4-0.5 optical density and then induced with 1mM IPTG at 37 °C for 4 hours. The cells were harvested from a 200 ml culture by centrifugation Electronic Supplementary Material (ESI) for Nanoscale. This journal is © The Royal Society of Chemistry 2014
and resuspended in 8 ml of binding buffer (500 mM NaCl, 50 mM NaH 2 PO 4 , pH 8). Then, 8 mg of lysozyme was added and the reaction was incubated 30 minutes on ice. The solution was sonicated on ice 6 times with a sonicator equipped with a microtip using six 10-second bursts at high intensity with a 10 second cooling period between each burst. The lysate was centrifuged at 3000 x g for 15 minutes to pellet cellular debris. The supernatant was transferred to a fresh tube and added to an equilibrated Invitrogen Ni-NTA purification
Column. Binding was allowed for 1 hour with gentle agitation to keep the resin suspended in the lysate solution. The resin was allowed to settle by centrifugation (800 x g) and the supernatant was carefully aspirated. The column was washed with 8 ml of Native Wash
Buffer with imidazole at low concentration (500 mM NaCl, 50 mM NaH 2 PO 4 , pH 8 and 20 mM imidazole). This last step was repeated three more times. The column was clamped in a vertical position and the cap was removed from the lower end in order to elute the protein with 8 ml native elution buffer (500 mM NaCl, 50 mM NaH 2 PO 4 , pH 8 and 250 mM To compare the translocated proteins in one figure their G* value from the Gauss fit was plotted as a function of the molecular weight ( Figure S3 ). The width of the Gauss fit was plotted as the error bars. G* increases for bigger molecular weights value except for the BSA (0.44 %) molecule and the ComEA experiment. The grey star at 12 kDa was generated from the difference in the G* value between 800 bp DNA and the 800 bp DNA-ComEA complex. Regarding the G* value for the FP, which is only 0.03 % bigger than the G* value for the BSA protein, the difference is small and the error bars have a wide distribution of the corresponding peaks (Figure S3 b) . This might be due to the oval shape of the molecule Further since the experiments are done at pH 8 the glass is negatively charged generating an electro-osmotic flow pointing in the opposite direction than the translocation direction of the used proteins here. 6, 7 This flow could obstruct larger molecules and increase their translocation time explaining different amount of blocked current. 11 We used an adapted model to extract the effective sensing length of our glass nanopore by fitting the fractional conductance blockade values (G*) as a function of the diameter of the proteins:
where d m is the diameter of the molecule, d p the diameter of the glass nanopore and h eff the effective length of the nanopore. The fit can be seen in Figure 6 as the dashed line with effective nanopore length as the fitting parameter, giving a value of 174 nm for h eff . This value is higher than the ones used for nanopores in silicon nitride and HfO 2 membranes ranging around 7 nm, which are very thin due to the fabrication process giving rise to fractional current blockade values of around 40 %. 11 Taking into account the conical shape of our glass nanopores and the relative low fractional current blockade values between 0.2 and 3 % a higher effective nanopore length is comprehensible.
